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Nicotine exposure measured by urinary cotinine and puffing parameters in 36 
normally smoking students was studied. Three groups formed according to 
their own cigarette brand preference were compared with each other. 18 of 
them had always smoked low-yield (L-Y smokers), 10 medium-yield (M-Y 
smokers) and 8 had recently changed to low-yield cigarettes (Switchers). 
The subjects smoked with no limits their own brand for the first week, the 
second week low-yield cigarettes (tar 5 mg, nicotine 0.4 mg) and the third 
week medium-yield cigarettes (tar 15, nicotine 0.9 mg). Day urine samples 
were collected during the two last days in the test weeks and cotinine 
concentrations were analysed. Puffing indices were recorded on the last day 
of every test week using a portable microcomputer assisted analyser with 
flowhead cigarette holder. The measurements made were the number of puffs, 
puff duration, puff interval, smoking time, puff volume per cigarette and 
total puff volume per day. 

The table shows that urinary cotinine concentrations (UCot, ug/ral) in the 
groups are rather constant with different cigarette types but are clearly 
lowest in the L-Y smokers. Nicotine content of cigarettes causes a 
compensatory effect on puffing behaviour in every smoking group. However, 
the correlation between cotinine concentration and total puff volume per 
day (L/Day) was poor. Puff parameters reveal that compensation is caused by 
increases in the number of puffs, single puff volume, puff duration and 
total smoking time. Switchers smoked more cigarettes than the others. The 
compensatory effect with the number of cigarettes was small in all the 
groups. 


SMOKER GROUP 


Own brand 

CIGARETTE TYPE 
Low-yield 
(mean + SEM) 

Medium- 

-yield 

L-Y Smokers: 

UCot 

1.12 

+ 

0.14 

0.90 

Hh 

0.11 

1.23 

+ 

0.18 


puffvol/day 

10.4 

± 

2.2 

12.2 

Hh 

3.2 

7.2 

Hh 

1.7 

Switchers: 

UCot 

1.45 

+ 

0.18 

1.78 

+ 

0.35 

1.64 

+ 

0.25 


puffvol/day 

11.7 

+ 

2.9 

16.9 

Hh 

3.8 

9.1 

Hh 

2.8 

M-Y Smokers: 

UCot 

1.54 

+ 

0.24 

1.33 

Hh 

0.22 

1.51 

+ 

0.23 


puffvol/day 

7.0 

+ 

1.4 

10.6 

+ 

2.5 

7.1 

Hh 

1.7 


The results of urinary cotinine concentrations and the past smoking history 
of subjects suggest that if smoking is started with low-yield cigarettes it 
will take 5-10 years to reach the same nicotine exposure levels as in 
medium-yield smokers and switchers. Hence, the benefit probably gained with 
low-yield cigarettes is not long lasting due to the compensatory behaviour 
in nicotine intake, mainly caused by the tolerance to nicotine. Individual 
variation is remarkable. Cotinine levels and puffing behaviour of the 
switchers group show that the change to lower tar/nicotine yield 
cigarettes is useless because the smokers increase puffing intensity. 

Source: https://www.industrydocuments.ucsf.edu/docs/shvlOOOO 
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